Actinomycetal community structures in seawater and freshwater examined by DGGE analysis of 16S rRNA gene fragments.
The actinomycetal community structures in marine and freshwater environments (the Pacific Ocean, East China Sea, Tokyo Bay, and Arakawa River) were investigated by a culture-independent molecular method to clarify spatial and seasonal distributions. Deoxyribonucleic acid (DNA) was extracted from environmental water samples, and a community analysis was carried out on polymerase chain reaction-amplified 16S ribosomal DNA. The amplified DNA fragments were analyzed by denaturing gradient gel electrophoresis (DGGE) and nonmetric multidimensional scaling analysis, followed by sequencing analysis. The actinomycetal community structures were different at each station in the Pacific Ocean, the East China Sea, Tokyo Bay, and Arakawa River, and different populations predominated in each area. There were vertical variations in actinomycetal communities in the Pacific Ocean and East China Sea between the surface and 100-m depth, but communities were similar from 200- to 1,000-m depths. There were also distinct seasonal variations in communities in Tokyo Bay. Phylogenetic analysis of DNA fragments recovered from DGGE bands revealed that most of the predominant actinomycetal strains were uncultured and were quite different from well known culturable strains, such as the Streptomyces, Micromonospora, Microbispora, Salinispora, and Actinoplanes groups. These results suggest that the marine environment is an attractive target for discovering new actinomycetal populations producing bioactive compounds and that sampling depth and season are important considerations for isolating various populations effectively.